Kirschner wire fixation with triceps lengthening for neglected elbow dislocations. Methods. Records of 6 women and 14 men aged 7 to 60 (mean, 20) years who underwent open reduction and Kirschner wire fixation with triceps lengthening for neglected elbow dislocations were reviewed. The dislocations were posterolateral (n=11), posterior (n=4), and posteromedial (n=5). No patient had a neurologic deficit. Elbow stiffness was the main indication for surgery. The duration of dislocation was 25 to 45 days in 11 patients and >45 days in 9; the mean was 47 days. The Mayo Elbow Performance Index (MEPI) was used to assess outcome at the final follow-up. The maximum score was 100. Scores of 90 to 100 were considered excellent, 75 to 89 good, 60 to 74 fair, and <60 poor. results. Journal of Orthopaedic Surgery 2013;21(2):178-81 4, and poor in 2. The mean MEPI was 86.4 and 70.6 for patients with ≤45 and >45 days of dislocation, respectively. The mean range of movement improved from 20º to 84.5º (p<0.001). The 2 groups were significantly different in terms of MEPI (p=0.005) and range of movement (p=0.001). The MEPI correlated negatively with the duration of dislocation (r= -0.562, p=0.01). The range of movement correlated negatively with patient age (r= -0.649, p=0.002). conclusion. Open reduction and Kirschner wire fixation with triceps lengthening, together with active postoperative elbow movements achieved favourable results for neglected elbow dislocations, especially in younger patients and those in whom the duration of dislocation was <45 days.
Neglected elbow dislocation is defined as those that persist more than 3 weeks. [1] [2] [3] Most such patients were initially managed by local bonesetters. 4 Treatments for neglected elbow dislocation involve open reduction with or without triceps lengthening [4] [5] [6] [7] and fixation with Kirschner wires. [5] [6] [7] [8] This study evaluated the outcome of this technique.
Materials and Methods
Records of 6 women and 14 men aged 7 to 60 (mean, 20; standard deviation [SD], 17) years who underwent open reduction and Kirschner wire fixation with triceps lengthening for neglected elbow dislocations between January 2003 and July 2009 were retrospectively reviewed. All the patients were initially treated with massage by local bonesetters. The dislocations were posterolateral (n=11), posterior (n=4), and posteromedial (n=5). The latter dislocation was rare; its injury mechanism was falling on the back with the arm folded under the body (n=3) and falling from a bicycle onto an outstretched hand (n=2). No patient had a neurologic deficit. Elbow stiffness was the main indication for surgery. Active range of flexion and extension was restricted, as measured using a handheld goniometer. Patients with fracture dislocations were excluded.
The duration of dislocation was 25 to 45 days in 11 patients and >45 days in 9; the mean was 47 (SD, 23; range, 25-120) days (Table 1) . A cut-off of 45 days was used, because the triceps starts to become significantly contracted thereafter.
The patient was positioned supine with the shoulder anteriorly flexed to 90º and adducted to 25º, and the elbow flexed to 90º. The posterior approach was used without a tourniquet. The ulnar nerve was identified and released, while avoiding damage to the nerve. Fibrous and osteoid tissues were excised, while avoiding damage to the articular surfaces. The collateral ligaments and anterior capsule were released. The triceps was lengthened using a Speed V-Y muscleplasty technique. 9 Full reduction was achieved by reducing first the humeroradial dislocation then the humeroulnar dislocation. The olecranon was then transfixed to the distal humerus in 90º flexion of the elbow, using two 1.5-mm Kirschner wires. The fascia was closed over the radial head but the ligaments were not reattached to the bone. A posterior above-elbow plaster was applied after the dressings. At postoperative week 3, the wires and plaster were removed, and exercises were allowed with an adjustable orthesis, which was discontinued after 2 months.
The Mayo Elbow Performance Index (MEPI) 10 was used to assess subjective, objective, and functional outcome at the final follow-up. The maximum score was 100; 45 points were given to a pain-free elbow, 20 for normal elbow movement, 10 for a stable elbow, and 25 for performance of 5 activities of daily living. Scores of 90 to 100 were considered excellent, 75 to 89 as good, 60 to 74 as fair, and <60 as poor. The elbow was defined as stable if there was no apparent varus/ valgus instability, moderate for <10º varus/valgus instability, and gross for ≥10ºvarus/valgus instability.
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The paired Wilcoxon signed rank test was used to compare the flexion, extension, and arc of motion preoperatively and at the final follow-up. The onesample t test was used for analysis of the MEPI. The Mann-Whitney U test was used to compare the final follow-up scores of the patients with dislocation duration of >45 days and the others. The Pearson correlation coefficient was used for correlation studies. A p value of <0.05 was considered statistically significant.
results
The mean follow-up period was 39.1 (SD, 17.5; range, 14-71) months. At the final follow-up, the mean MEPI score was 79.3 (SD, 12.9; range, 55-100); outcome was excellent in 6 patients, good in 8, fair in 4, and poor in 2 ( Table 1) . No patient had any sign of instability or neurological deficit; only 3 patients had mild pain. The mean range of movement improved from 20º (SD, 8.1º; range, 10º-40º) to 84.5º (SD, 26º; range, 45º-120º) [p<0.001, Table 2 ]. All patients had radiographic ulnohumeral and radiocapitellar alignment. Three patients had mild joint space narrowing and osteophyte formation. Four patients developed pin site infections, which were treated with oral antibiotics.
In 4 older patients aged 44 to 60 (mean, 51.8) years, the outcome was fair (n=2) and poor (n=2). Their mean MEPI was 62.5 (SD, 8.7). Regarding the 11 patients in whom the duration of dislocation was 25 to 45 days, all their range of motion had improved (p<0.001, Table 3 ) and their outcome was excellent or good; their mean MEPI was 86.4 (SD, 8.4) . For the 9 patients in whom the duration of dislocation was >45 days, they too all had improved range of motion (p<0.001, Table 3 ), but only 3 achieved excellent or good outcome. Their mean MEPI was 70.6 (SD, 12.4). The 2 groups were significantly different in terms of MEPI (p=0.005) and range of movement (p=0.001) [ Table 3 ]. The MEPI correlated negatively with the duration of dislocation (r= -0.562, p=0.01). The range of movement correlated negatively with patient age (r= -0.649, p=0.002).
discussion
Posterior or posterolateral dislocations account for at least 80% of elbow dislocations. 11, 12 Lateral, posteromedial, medial, anterior, and divergent dislocations (displacement of the radius from the Table 3 Outcome of patients with longer versus shorter duration of elbow dislocation ulna) are much less common.
Neglected elbow dislocations are initially treated with immobilisation of the elbow in an extended position by local bonesetters. 4, 7 Soft-tissue contractures and fibrotic tissue filling the joint space make closed reduction dangerous. Closed reduction increases the risk of fracture or articular surface damage, owing to the development of localised osteoporosis after 3 weeks. 1, 2 Open reduction is preferred if the duration of dislocation exceeds 3 months. 13, 14 For cases presenting after 3 months, total elbow arthroplasty, excisional arthroplasty, or arthrodesis are recommended. 15, 16 Neither patient age nor the duration of dislocation affects the result. 2 Open reduction enables restoration of a useful range of motion. 2, 4 In our study, younger patients and those in whom the duration of dislocation was <45 days were more likely to achieve satisfactory outcome.
For elbow dislocations neglected for 7 to 9 months, open reduction with triceps lengthening enables satisfactory elbow flexion. 6 However, open reduction without triceps lengthening achieves better outcome than open reduction with triceps lengthening when postoperative assisted flexion exercises (for 2 to 3 weeks) followed by aggressive physiotherapy are provided. 7 Both triceps lengthening and active movement of the elbow enable satisfactory outcome. 5 In our study, triceps lengthening was performed, but the collateral ligament was not repaired. No limitation in the range of elbow flexion was noted. Contracture of the triceps surae muscle is less common in dislocations neglected for <3 months; triceps lengthening is considered appropriate for dislocations neglected for >3 months. 4, 6 The immobilisation period is generally 3 weeks. 1, 3, 17 To decrease postoperative stiffness and allow the ligaments to heal in proper tension and achieve an appropriate range of motion, the immobilisation period is shortened to 2 weeks. 4, 5 In our study, rehabilitation was started at week 3 with an adjustable orthesis.
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